Penicillin acylase was first described from Penicillium chrysogenum Wisc. Q 176 by Sakaguchi and Murao (1950) . This enzyme splits benzylpenicillin into phenylacetic acid and 6-aminopenicillanic acid. In the last 10 years, several research investigators have independently described the hydrolyzing of various penicillins by penicillin acylase produced by many different microorganisms (Huang et al., 1960; Rolinson et al., 1960; Claridge, Gourevitch, and Lein, 1960; and Kaufmann and Bauer, 1960) . Rolinson et al. (1960) demonstrated that streptomycetes and fungi readily hydrolyzed phenoxymethylpenicillin; bacteria and Nocardia, on the other hand, more readily split benzylpenicillin. Huang, Seto, and Shull (1963) discussed in detail the substrate specificity of penicillin acylase; increased production in the presence of phenylacetic acid was reported (Brit. Pat., 1959; Kameda et al., 1961) . In this communication, the production of penicillin acylase by Escherichia coli is discussed.
MATERIALS AND METHODS
The organism employed was E. coli strain Ny.I/3-67, isolated by La'szlo Nyiri.
Conditions of cultivation. Cultures were grown in 500-ml Erlenmeyer flasks containing 200 ml of medium, placed on a rotary shaker (diameter, 2 cm; 300 cycles per min) at 28 C. The composition of the basic medium was 1.5 % glutamic acid and 0.4 % yeast extract in tap water. Other data are presented in the experimental part of the paper. For the preparation of yeast extract, 1 kg of baker's yeast was suspended in 5 liters of water and sterilized for 45 min. The cell-free supernatant fluid was used. Before sterilization the pH was adjusted to 7.0. The media were sterilized for 25 min at 120 C, and were inoculated with cells grown on broth agar plates. Each flask received 0.5 ml of a bacterial suspension containing 109 cells per ml.
Determination of penicillin acylase. Enzyme activity was measured by employing bacterial cells washed and suspended in 0.03 M phosphate buffer at pH 8.0. Enzyme production was inhibited by the addition of 8-oxyquinoline (130 jug/ml) to the samples taken for determination. The composition of the reaction mixture was as follows: 60 ,umoles of benzylpenicillin, 2 to 4 mg of dried cells, and 1 drop of toluene in 1 ml of 0.03 M phosphate buffer (pH 8.0). Enzyme activity was measured at 40 C for 30 min; 1 enzyme unit was regarded as the enzyme activity which in 1 hr produced 1 ,umole of 6-aminopenicillanic acid. The specific activities were referred to 1 mg of dry cells. The concentration of 6-aminopenicillanic acid and penicillin was determined by the hydroxamic acid method (Boxer and Everett, 1949) , and iodometrically (Zsupan, personal comm.unication).
RESULTS
Increased production of penicillin acylase. E. coli Ny.I/3-67 produces a small quantity of penicillin acylase on the basic medium. The addition of 0.2 % phenylacetic acid increased the enzyme level eight-to tenfold ( (Fig. 2) .
Enzyme production and growth were inhibited by 10 ,ug/ml of oxytetracycline, 10 ,g/ml of chloramphenicol, and 130 Ag/ml of 8-oxyquinoline.
Investigation of stimulation effect of several acids. In addition to phenylacetic acid, other acids containing aromatic rings were also investigated with E. coli (Table  1) . A marked stimulatory effect similar to that of phenylacetic acid was observed in the case of phenoxyacetic acid, whereas 2, 4-dimethoxyphenylacetic acid and p-methoxyphenylacetic acid exhibited only a weak stimulatory response (Table 2) . Phenylacetic acid and phenoxyacetic acid had a strong stimulatory effect upon enzyme production at a concentration of 0.2 %, and they also had a powerful inhibiting effect upon enzyme function at a concentration of 4 %. Acids having a weak stimulatory effect upon enzyme production scarcely influenced the function of penicillin acylase.
Repression of the production of penicillin acylase. The production of penicillin acylase by E. coli was inhibited by metabolic carbohydrates and polyalcohols (glucose, fructose, and glycerine). This inhibitory effect was dependent upon the concentration (Fig. 3) . Increased acidity of the medium was not the cause of the decreased enzyme production, because the pH was kept constant at 8.0 throughout.
The addition of glycerine at different times to the growing culture effectively raised the enzyme level calculated on the total volume for 20 hr; the actual specific activity of the individual cells, however, decreased because of cell growth (Table 3) .
Pyruvic acid, acetic acid, citric acid, and a-ketoglutaric acid in a 1 % concentration did not inhibit the production of penicillin amylase.
Effect of temperature on enzyme production, stimulation, and repression. The specific activity of cells of E. coli is dependent upon temperature (Table 4) . At values above 31 C, production of the enzyme decreased. Repression of enzyme activity by carbohydrates at low temperatures (24 C) could barely be achieved, and this repressing effect was increased as the temperature was raised. DISCUSSION E. coli Ny.I/3-67 produces, under any growth condition, a small amount of penicillin acylase whose metabolic (Huang et al., 1963) ; it splits benzylpenicillin eight times faster than phenoxymethylpenicillin. Thus, the substrate specificity is not connected with the phenomenon of stimulation and inhibition. Enzyme production can be inhibited with metabolic carbohydrates and polyalcohols, but the acids of the Krebs cycle, which can be used as sources of carbon, do not have such an effect.
The specific activity of the bacterial cells depends upon temperature. In the case of cultivation at 38 C, enzyme production was remarkably low, even in the case of induced cells. With the rise of temperature, the repressive effect of fermentable carbohydrates became stronger. At 24 C, the repressive effect of carbohydrates was barely noticeable. Ng, Ingraham, and Marr (1962) reported similar results. Glucose repression of f3-galactosidase by E. coli can be inhibited by decreasing the temperature. Halpern (1963) showed sensitive regulation of glutamic acid decarboxylase production by E. coli. The temperature of cultivation influenced the inductive effect of glutamic acid and the repressive effect of succinic acid. In this investigation, the regulating system which is dependent upon temperature was found to depend also upon the speed of general cell metabolism.
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